Introduction
============

Several epidemiological studies from different populations have reported significant association between different anthropometric indicators and blood pressure levels ([@b41-ijgm-1-33]; [@b11-ijgm-1-33]; [@b12-ijgm-1-33]; [@b26-ijgm-1-33]; [@b32-ijgm-1-33]; [@b4-ijgm-1-33]; [@b40-ijgm-1-33]). Some anthropometric measures or indexes, such as body mass index (BMI), and other measures of body fatness have been used in most of these studies to analyze the association between adiposity and cardiovascular risk factors ([@b16-ijgm-1-33]; [@b32-ijgm-1-33]; [@b10-ijgm-1-33]; [@b38-ijgm-1-33]; [@b2-ijgm-1-33]). Most of these studies have shown linear relationships between anthropometric measures and the risk of cardiovascular disease ([@b41-ijgm-1-33]; [@b11-ijgm-1-33]; [@b26-ijgm-1-33]; [@b23-ijgm-1-33]; [@b31-ijgm-1-33]; [@b32-ijgm-1-33]; [@b48-ijgm-1-33]). These associations between body fatness using different indexes have been consistently observed, but remain poorly understood ([@b26-ijgm-1-33]) and the mechanistic explanations for the phenomenon are still being debated, and no biological model of the process has been established (Han 1994).

In Sub-Saharan Africa (SSA), cardiovascular diseases have been projected to be the leading cause of morbidity and mortality by the year 2020 especially considering epidemic expansion ([@b33-ijgm-1-33]). Reports about cardiovascular risk in relation to anthropometric factors are limited SSA ([@b24-ijgm-1-33]). Secondary data from the developed nations are often extrapolated for local use in Africa. Little is known about the anthropometry--blood pressure relationship in indigent Nigerian adult population, while no data seem to be available on the relationship between body-fat distribution and the risk of hypertension in the same population. Although obesity is known to increase the risk of hypertension, few studies have evaluated BMI across various ranges as a primary risk factor ([@b9-ijgm-1-33]). This present study was therefore undertaken to examine the relationship between different anthropometric indicators and blood pressure levels and to evaluate BMI across the range of underweight and obesity as a primary risk factor of hypertension in adult Nigerians.

Material and methods
====================

This study was conducted in the ancient Yoruba town of Ile-Ife, in the south-western part of Nigeria. Ile-Ife, though in the Yoruba region of Nigeria, is a heterogeneous community with a high influx of Nigerians from other tribes because of the high presence of educational, governmental, banking, and business institutions among others. Using the World Health Organization ([@b45-ijgm-1-33]) guidelines for conducting community surveys, five out of the eleven political wards into which Ife central local government area was divided were randomly chosen. In each ward, 3 census enumeration areas were randomly selected. Each enumeration area was expected to include approximately 150 adults aged 20 years and older. Houses with odd numbers were selected for survey. All eligible and consented adults were recruited until approximately 150 participants were measured in an enumeration area. The study design intended to recruit a total of 2250 adults. However, a total of 2097 adults whose ages ranged between 21 and 100 years consented and participated in the door-to-door house survey therefore yielding a response rate of 93.2%.

Procedure
---------

The consent and permission of the chiefs and elders in each of the quarters within the five political wards was sought and obtained. The participants were fully informed about the purpose of the study and their consents were obtained before measurements were taken. Local dialect was used for participants who were not literate in the English language.

Data were collected at the close of day when the participants could be met at home (1600--2000 hrs). After about 10 min of quiet sitting, three readings of blood pressure (BP) were taken at intervals of 3--5 minutes using an electronic BP monitor (Omron Healthcare Inc., Vernon Hills, IL, USA) following the manufacturer manual guide. The mean BP value was used for analysis. The heart rate (HR) readings were also obtained from the electronic BP monitor. In the pilot study, good agreement was found between the readings from the automated BP device and measurements taken with a conventional sphygmomanometer (r = 0.97). The appropriate cuff size (13 × 23 cm or 16 × 30 cm) was used. Based on the current definition of hypertension recently published by the Seventh Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure guidelines ([@b5-ijgm-1-33]) and the WHO and International Society of Hypertension guidelines ([@b47-ijgm-1-33]); a cut off point of 140/90 mmHg for hypertension was adopted. Those with the BP of less than or equal to 140/90 mmHg were considered normotensive while those with higher values or who reported to be on new antihypertensive medications were classified as hypertensive. The population study was separated into normotensive and hypertensive male and females.

Height was measured with a standiometer. The participant's heels, the back, and the occiput were touching the scale with the participants looking straight ahead during measurement. The height of each participant was measured to the nearest 0.1 cm. Weight was measured with a bathroom weighing scale calibrated from 0--120 kg with the participant standing with shoes removed. Body weight was measured in kilograms to the nearest 1.0 kg. BMI was calculated by dividing weight in kilograms by height in meters squared (Wkg/Hm^2^). The participants' ages were also recorded.

Using the WHO classification ([@b46-ijgm-1-33]), four categories of BMI were identified as follows: underweight, \<18.5 kg/m^2^; normal, ≥18.5--24.9 kg/m^2^; overweight, ≥25.0--29.9 kg/m^2^; and obesity, \>30 kg/m^2^.

Data analysis
-------------

The data analysis was carried out using SPSS version 13.0 software (SPSS Inc., Chicago, IL, USA). The descriptive statistics of means with 95% CI were used to summarize the data collected. Means were compared by using independent t-test. Pearson's partial correlation coefficients were used for continuous variables. Chi square test was used to analyze the association between BMI category and the distribution of hypertension. Odds ratio was used to determine the relative risk of hypertension in the study population. Linear regression analysis was used to assess the influence of different anthropometric indicators on the systolic blood pressure (SBP), diastolic blood pressure (DBP), and HR. One-way analysis of variance (ANOVA) was used to compare the general characteristics of the participants on age stratification. The level of significance of all test was taken at *P* \< 0.05.

Results
=======

A total of 2097 adults participated in the study (886 \[42.2%\] men and 1211 \[57.8%\] women). The ages of the participants ranged from 20 to 100 years. The mean and 95% confidence intervals for age, weight, height, and BMI were 44.2 (43.0--44.5) yrs, 64.9 (64.6--65.2) kg, 1.64 (1.62--1.66) m, 24.2 (24.1--24.3) kg/m^2^, respectively. The mean and 95% CI BP of all the participants were 126.5 (126.1--126.9) mmHg and 77.7 (77.5--77.8) mmHg for SBP and DBP, respectively while the HR was 73.7 (73.5--73.9) beats/min. The general characteristics of the participants by gender are presented in [Table 1](#t1-ijgm-1-33){ref-type="table"}. The males were significantly taller and heavier than their female counterparts. However, the females had a significant higher BMI than the males.

The Pearson's correlation matrix for the association between anthropometric indicators and each of SBP, DBP, and HR by gender is presented in [Table 2](#t2-ijgm-1-33){ref-type="table"}. Weight and BMI indicated a significant positive but weak correlation with SBP, DBP, and HR, respectively. However, height was not significantly correlated with the cardiovascular parameters.

Linear regression models were fitted for SBP, DBP, and HR as dependent variables and age, height, weight, and BMI as independent variables controlled for sex to determine their influence on the variance of these dependent variables. The regression analysis showed a significant linear relationship between dependent variables and the independent variables. R^2^ was 5%--9%. Age, height, weight, and BMI respectively are predictors of blood pressure and HR. Multiple regression equation for predicting SBP, DBP, and HR is thus: $$\text{Y} = \text{B}0 + \text{B}1 \times 1 + \text{B}2 \times 2 + \text{B}3 \times 3 + \text{B}4 \times 4.$$

Where Y is the dependent variable; B0 is a constant; B1--B4 are coefficient of the independent variables; 1--4 are the dependent variables (age, height, weight, and BMI).

1.  SBP = 45.576 + 0.381 (age) + 24.462 (height) − 0.307 (weight) + 1.532 (BMI).

2.  DBP = −4.594 + 0.121 (age) + 41.068 (height) − 0.424 (weight) + 1.536 (BMI).

3.  HR = 99.134 − 0.026 (age) − 18.638 (height) + 0.152 (weight) − 0.149 (BMI).

The study population was separated in normotensive and hypertensive males and females and they were subdivided into different classes using the BMI category as the possible risk factor for hypertension. Of the total study population, 30.4% (638) were hypertensive with a percentage distribution of 1.19%, 14.9%, 13.5%, and 8.7% in the underweight, normal, overweight, and obesity categories, respectively. 69.9% (1459) of the study population were normotensive with a percentage distribution of 4.9%, 44.6%, 13.9%, and 6.2% in the underweight, normal, overweight, and obesity categories, respectively. The rates of hypertension among the males in the study population were; 27%, 25.2%, 34.8%, and 48.3% for the underweight, normal, overweight, and obesity categories, respectively. While among the females, 16.5%, 25.0%, 36.9%, and 52.5% belong to the underweight, normal, overweight, and obesity categories, respectively.

[Table 3](#t3-ijgm-1-33){ref-type="table"} shows the Chi square analysis of the association between the distribution of percentage of hypertension and the different BMI category for all participants and by gender in the hypertensive population. The Chi square test revealed a statistical significant association between hypertension prevalence and BMI categories among all the participants and the male participants only on gender stratification. However, all the analyses were stratified into four groups according to age (20--40, 41--60, 61--80, and 81--100 years). There were statistically significant trends of increasing BMI and blood pressure levels with increasing age except for those at age group 81 years and older. The summary of the one-way ANOVA and least significant difference post-hoc multiple comparison of the participants' general characteristics, BP levels and HR based on age stratification is presented in [Table 4](#t4-ijgm-1-33){ref-type="table"}. The Chi square test showed a statistical significant association between percentage of distribution of hypertension in each BMI category and age as presented in [Table 5](#t5-ijgm-1-33){ref-type="table"}. The statistically significant trends of increasing prevalence in the risk of hypertension increased directly with age except at age 81 years and older among the obese category. The trends of prevalence of risk of hypertension among the overweight category increased with increasing age except at age 60 year and older. These trends were not consistently observed among the underweight and normal range subjects.

From the study population, the risk of hypertension among those with BMI ≥ 30.0 kg/m^2^ (obese) was about six times (OR 5.75; CI 5.67--5.83) that of those with BMI \> 18.5 kg/m^2^ (underweight), while the OR for hypertension was approximately two times for obese persons than those in the normal weight (BMI ≥ 18.5--24.9 kg/m^2^) (OR 1.73; CI 1.65--1.81) and overweight (BMI \> 25.0--29.9 kg/m^2^) (OR 1.54; CI 1.46--1.62) categories, respectively. Among males with BMI ≥ 30.0 kg/m^2^ (obese) the OR for hypertension was approximately three times that of males with BMI \<18.5 kg/m^2^ (underweight) (OR 2.50; CI 2.48--2.52) it was also about three times higher than among males with BMI ≥18.5--24.9 kg/m^2^ (normal weight) (OR 2.78; CI 2.76--2.80), while it was about two times higher than among males with BMI \<25.0--29.9 kg/m^2^ (overweight) (OR 5.19; CI 5.17--5.20). Females with BMI ≥30.0 kg/m^2^ (obese) had a risk of hypertension six times (OR 5.58; CI 5.57--5.59) that of females with BMI \>18.5 kg/m^2^ (underweight), the risk of hypertension is about three times higher (OR 3.34; CI 3.33--3.35) among obese women than their normal weight (≥18.5--24.9 kg/m^2^) counterparts, while the risk is twice (OR 1.90; CI 1.89--1.91) that of the overweight females (BMI \> 25.0--29.9 kg/m^2^).

Discussion
==========

Hypertension is a risk factor for cardiovascular disease and is typically obesity-related ([@b13-ijgm-1-33]). Most examining the risk of hypertension associated with obesity have been based on data from developed countries. Anthropometric indicators such as BMI have been recognized for estimating cardiovascular disease risk factors, particularly due to their positive association with hypertension ([@b35-ijgm-1-33]; [@b15-ijgm-1-33]; [@b6-ijgm-1-33]; [@b32-ijgm-1-33]; [@b10-ijgm-1-33]; [@b38-ijgm-1-33]; [@b2-ijgm-1-33]). BMI has long been recognized in clinical settings and in epidemiological research as a surrogate estimate of the degree of body fatness because it is easily evaluated.

The well known correlates of anthropometric indicators and BP have again been confirmed in this study. The finding of this study corroborates the earlier investigations that reported significant positive correlation of anthropometric factors such as BMI with SBP and DBP ([@b36-ijgm-1-33]; [@b23-ijgm-1-33]; [@b17-ijgm-1-33]; [@b32-ijgm-1-33]; [@b39-ijgm-1-33]; [@b48-ijgm-1-33]; [@b13-ijgm-1-33]). Though, independent associations between BMI and SBP/DBP have been reported in earlier studies ([@b36-ijgm-1-33]; [@b3-ijgm-1-33]; [@b1-ijgm-1-33]; [@b17-ijgm-1-33]; [@b39-ijgm-1-33]), however, the correlation coefficients of these different associations were found to be constantly small, indicating that relationship between BMI and blood pressure is somewhat complex. The rates of hypertension found in this study among the underweight, normal, overweight, and obesity categories respectively per gender was high as each BMI category had a prevalence that overshot the 10% trigger-point ([@b30-ijgm-1-33]).

The performance of different anthropometric measurements and indices in predicting obesity-related outcomes has been addressed in several reports. [@b6-ijgm-1-33] have examined the predictive ability of simple anthropometric indices for the development of cardiovascular disease (CVD) over 7 years. From this study, we found age, height, weight, and BMI as significant predictors of SBP, DBP, and HR. We confirmed that anthropometric factors are predictive of BP.

The finding of this study showed that BMI was statistically associated with the incidence of hypertension. Our results confirmed the report of previous investigators indicating a relationship between obesity and hypertensive risk ([@b27-ijgm-1-33]; [@b29-ijgm-1-33]; [@b6-ijgm-1-33]; [@b31-ijgm-1-33]). Our finding on the risk ratio of hypertension based at different levels of BMI was without gender bias. The adoption of varying cut-off points or lack of standardization or categorization in the definition of obesity from studies from different populations using the BMI, poses a difficulty in comparison of our result with previous investigations on relative risk for hypertension. [@b21-ijgm-1-33] found BMI to be closely related to cardiovascular risk factors, where overweight was defined as 23 kg/m^2^ and obesity was defined as BMI 25 kg/m^2^ according to the proposed BMI definition criteria for the Asia-Pacific region. [@b9-ijgm-1-33] using the quintiles BMI category reported that BMI, even within the "normal" range, was consistently associated with increased risk of hypertension, they found the relative risks (95% CI) of developing hypertension for men with a BMI of 22.4--23.6 kg/m^2^, 23.7--24.7 kg/m^2^, 24.8--26.4 kg/m^2^, and \>26.4 kg/m^2^ to be 1.20 (1.09--1.32), 1.31 (1.19--1.44), 1.56 (1.42--1.72), and 1.85 (1.69--2.03), respectively. Nevertheless, the result of this study agrees with the findings of previous investigators that have shown that the risk of hypertension increased with increasing BMI ([@b8-ijgm-1-33]; [@b34-ijgm-1-33]; [@b22-ijgm-1-33]; [@b25-ijgm-1-33]; [@b37-ijgm-1-33]; [@b44-ijgm-1-33]; [@b28-ijgm-1-33]; [@b19-ijgm-1-33]; [@b21-ijgm-1-33]; [@b9-ijgm-1-33]). However, the increased risks associated with obesity have been shown to occur at lower BMIs in Asians because these populations are predisposed to visceral or abdominal obesity ([@b42-ijgm-1-33], [@b43-ijgm-1-33]; [@b7-ijgm-1-33]).

From the result of this study, the risk of hypertension was about six times among those with obesity compared with underweight, while it was approximately two times for obese persons than those in the normal weight and overweight categories respectively.

Among the males, the risk of hypertension was approximately three times among those with obesity compared with the underweight and the normal weight persons, respectively. The risk was about two times higher for obese persons than those in the overweight categories. Among the females, the risk of hypertension was approximately six times among those with obesity compared with the underweight while was about three times higher among obese women than their normal weight counterparts. The risk was about two times higher for obese persons than those in the overweight categories.

In a Finnish study, [@b20-ijgm-1-33] found risk ratios of hypertension based at different levels of BMI (\<25, 25--29.9, and ≥30) to be 1.00, 1.18, and 1.66 for men; and 1.00, 1.24, and 1.32 for women, respectively. In another study among rural Chinese, [@b18-ijgm-1-33] found the adjusted odds ratio for hypertension across quintiles of BMI (quintile medians: 18.0, 19.4, 20.6, 21.8, and 24.0) to be 1.0, 1.34, 2.46, 2.61, and 4.90, respectively (95% CI: 3.20--7.50). From our study, Nigerians demonstrated a higher risk for hypertension according to different levels of BMI for both males and females than those reported in both the Finnish ([@b20-ijgm-1-33]) and Chinese studies ([@b18-ijgm-1-33]). This study showed that increasing BMI led to significantly higher risks of hypertension in almost all age groups. In the age groups older than 80 years, however, the relationships were statistically inconsistent.

Conclusion
==========

Body mass index seems to have a strong association with the risk of hypertension among Nigerians aged 20--80 years without gender discrimination. In Nigeria, we found a strong gradient between higher BMI and increased risk of hypertension. However, the associations are statistically inconsistent for the elderly. Therefore, approaches to reduce the risk of hypertension may include prevention of overweight and obesity.
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###### 

Independent t-test comparison between the physical characteristics and physiological response of the male and the female participants

  **Dependent variables**   **Male participants**   **Female participants**            
  ------------------------- ----------------------- ------------------------- -------- -------------------------------------------------
  Age                       44.2 ± 10.7             44.2 ± 12.3               −0.072   0.943
  Height                    1.67 ± 0.08             1.62 ± 0.07               13.77    0.000[\*](#tfn1-ijgm-1-33){ref-type="table-fn"}
  Weight                    66.1 ± 12.2             64.0 ± 13.4               3.729    0.000[\*](#tfn1-ijgm-1-33){ref-type="table-fn"}
  BMI                       23.8 ± 4.19             24.5 ± 4.99               −3.209   0.001[\*](#tfn1-ijgm-1-33){ref-type="table-fn"}
  SBP                       127.5 ± 18.0            125.8 ± 20.9              1.905    0.057
  DBP                       77.3 ± 10.8             77.9 ± 11.9               −1.216   0.224
  HR                        72.4 ± 9.94             74.6 ± 11.7               −4.388   0.000[\*](#tfn1-ijgm-1-33){ref-type="table-fn"}

**Note:**

Indicate significance at P \< 0.05.

**Abbreviations:** BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate.

###### 

Correlation between cardiovascular parameters, physical characteristics, and the measures of adiposity of all the participants

  **Dependent variables**   **Correlation coefficient (r)**           
  ------------------------- --------------------------------- ------- --------
  Height (m)                −0.029                            0.039   −0.045
  0.076                     0.038                             0.179   
  Weight (kg)               0.150                             0.164   0.083
  0.000                     0.000                             0.000   
  BMI (kg/m^2^)             0.175                             0.156   0.109
  0.000                     0.000                             0.000   

**Notes:** \*P \< 0.05; \*\*P \< 0.001.

**Abbreviations:** BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, heart rate.

###### 

Chi square analysis of the association between the distribution of percentage of hypertension and the different body mass index (BMI) category for all participants and by gender in the hypertensive population

                  **BMI category**   **Number**   **Percentage**   **X^2^**   **p**
  --------------- ------------------ ------------ ---------------- ---------- -------
  All                                                                         
                  Underweight        30           4.70             9.961      0.019
  Normal weight   354                55.5                                     
  Overweight      133                20.9                                     
  Obesity         121                19.0                                     
  Total                              638                                      
  Male                                                                        
                  Underweight        10           5.13             9.736      0.021
  Normal weight   115                59.0                                     
  Overweight      52                 26.7                                     
  Obesity         18                 9.23                                     
  Total                              195                                      
  Female                                                                      
                  Underweight        23           5.19             0.381      0.944
  Normal weight   206                46.5                                     
  Overweight      111                25.1                                     
  Obesity         103                23.3                                     
  Total                              443                                      

**Notes:** p is significant at 0.05.

###### 

Summary of the one-way ANOVA and least significant difference post-hoc multiple comparisons of the participants' general characteristics, BP levels, and HR based on age stratification

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Variables**   **20--40 yrs**\                                        **41--60 yrs**\                                        **61--80 yrs**\                                         **81--100 yrs**\                                       **F ratio**   **p-value**
                  **N = 211**\                                           **N = 302**\                                           **N = 104**\                                            **N = 21**\                                                          
                  **X ± SD**                                             **X ± SD**                                             **X ± SD**                                              **X ± SD**                                                           
  --------------- ------------------------------------------------------ ------------------------------------------------------ ------------------------------------------------------- ------------------------------------------------------ ------------- -------------
  Age             34.4 ± 5.43[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   50.0 ± 5.63[b](#tfn6-ijgm-1-33){ref-type="table-fn"}   68.3 ± 5.25[c](#tfn6-ijgm-1-33){ref-type="table-fn"}    88.4 ± 8.56[d](#tfn6-ijgm-1-33){ref-type="table-fn"}   1204.6        0.000

  Height          1.65 ± 0.09[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   1.64 ± 0.09[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   1.59 ± 0.09[b](#tfn6-ijgm-1-33){ref-type="table-fn"}    1.63 ± 0.10[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   13.4          0.000

  Weight          67.6 ± 13.6[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   68.6 ± 14.8[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   67.4 ± 14. 8[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   63.9 ± 15.6[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   1.03          0.378

  BMI             25.0 ± 5.34[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   25.6 ± 5.45                                            26.7 ± 5.64[b](#tfn6-ijgm-1-33){ref-type="table-fn"}    23.7 ± 4.38[a](#tfn6-ijgm-1-33){ref-type="table-fn"}   3.62          0.013

  SBP             145 ± 17.0[a](#tfn6-ijgm-1-33){ref-type="table-fn"}    152 ± 20.0[b](#tfn6-ijgm-1-33){ref-type="table-fn"}    164 ± 19.0[c](#tfn6-ijgm-1-33){ref-type="table-fn"}     162 ± 19.2[c](#tfn6-ijgm-1-33){ref-type="table-fn"}    27.96         0.000

  DBP             90 ± 11.9[a](#tfn6-ijgm-1-33){ref-type="table-fn"}     92 ± 11.1[b](#tfn6-ijgm-1-33){ref-type="table-fn"}     90 ± 11.9                                               92 ± 4.99                                              3.29          0.020

  HR              78 ± 12.5[a](#tfn6-ijgm-1-33){ref-type="table-fn"}     81 ± 9.1[a](#tfn6-ijgm-1-33){ref-type="table-fn"}      78 ± 12.4[a](#tfn6-ijgm-1-33){ref-type="table-fn"}      80 ± 8.2[a](#tfn6-ijgm-1-33){ref-type="table-fn"}      1.65          0.177
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Notes:**

p is significant at 0.05. For a particular variable, mode means with different superscript are significantly (P \> 0.05) different. Mode means with same superscripts are not significantly (P \> 0.05) different. When only one contrast is significant, one of the cell means has no superscript attached. The pair of cell means that is significant has different superscripts.

**Abbreviations:** ANOVA, analysis of variance; BMI, body mass index; BP, blood pressure; DBP, diastolic blood pressure; HR, heart rate; SBP, systolic blood pressure; SD, standard deviation.

###### 

Chi square analysis of the association between percentage of distribution of hypertension in each body mass index category and age

  **Years**       **20--40**   **41--60**    **61--80**   **81--100**           
  --------------- ------------ ------------- ------------ ------------- ------- -------
  Underweight     17(8.1%)     14 (4.6%)     2 (1.9%)     0 (0.0%)      20.98   0.013
  Normal weight   92 (43.6%)   120 (39.7%)   36 (34.6%)   13 (61.9%)            
  Overweight      62 (29.4%)   94 (31.1%)    32 (30.8%)   5 (23.8%)             
  Obesity         40 (19.0%)   74 (24.5%)    34 (32.7%)   3 (14.3%)             
